Treasure Earth:  Appalachian Mountains

[image: http://ed101.bu.edu/StudentDoc/current/ED101fa10/vebado/images/rain_cloud_000.gif]Atmosphere Investigation:
    How much water is in the air today?
Try to estimate or guess the answer to these three questions?
1. How much has it rained since Friday?  ______inches.
2. What is the percentage of humidity (moisture) in the sky? _________%
Hint:  (0%  no moisture in the air        70% typical for summers around here     100%  rain or about to)

In order to check if you are correct, please complete these tests.
[image: ]Rainfall
1. Read the level of the water in the rain gauge; your eyes should be as close to the level of the water in the tube as possible.
2. Record the rainfall to the nearest millimeter. If there is no water in the rain gauge record 0.0 mm. If there is less than 0.5mm, record T for trace. If some spills, record M or missing.  Record this on your data sheet. 
Rainfall:    ________ mm
	0
	1 – 5 mm
	6 – 10 mm
	10 – 20 mm
	 20 mm

	No rain
	Drizzle
	Light Rainfall
	Medium Rainfall
	Significant Rainfall



Humidity is the amount of moisture, or water vapor, in the air. Use the hygrometer (hygro-thermometer clock) for this test. 
Humidity reading:  The hygrometer is placed on the back side of the rain gauge. Read the Hygrometer to learn the humidity.  
 [image: ]		
GLOBE® 2005 Cloud Protocols - 9 Atmosphere
Temperature Measurement Directions:                                               [image: http://ecx.images-amazon.com/images/I/41Mz2C5q5VL.jpg]

1. Estimate what you think the current temperature is for the air and the soil. Which one will be warmer? Why?

2. Record the current air temperature.	_________ °C	

3.   Record the current soil temperature. 	_________ °C

3.  If water is available, Record the current water temperature. 	_________ °C


[image: ::thermometer.jpg] Is there a difference between the soil and air temperature?         
 What might this tell us about the weather today? 







-
Cloud Type Investigation: will it rain today?
Task: Record your guess and your final answer on your data sheet. 
1. Guess: Do you think it will rain soon?  Later today?
2. Observe the clouds in the sky – look in all directions, including directly overhead. Be careful not to look directly at the sun!
3. Check all of the cloud type(s) you see.  If there are no clouds, write “none visible.” 
4. Now, based on your observations, has your answer changed or is it the same?

	· Cirrus: High wispy clouds; contain ice crystals
[image: ]
	· Cumulus: Low to middle white puffy clouds; contain water drops
[image: ]
	· Stratus: Low layered clouds cover most of the sky; contain water drops
[image: ]
	· Nimbostratus: Low layered clouds with rain falling
[image: ]

	      Low moisture                                                                                                                         High chance of rain

	Try to identify all the types of clouds you see, however only list the dominant type of cloud in the sky.  



[image: ]








Tree Height Investigation
How tall is tall for a human? 6 feet?  7 feet?  “Seriously people, in the world of TALL, you’ve got to look at TREES.”  Trees are taller than humans, elephants, giraffes, even whales (wait are whales tall?).
So, how tall is a tall tree?  Well, let us find out how you can measure the height of a tree.
[image: ]
How tall is a tall for a tree?
Look around the forest near you.  How tall is the tallest tree? Guess ________
Use the tree measurement field guide to check how accurate your guess is.
In order to do this you will need a measuring tape, at least 25 meters long, and a clinometer.  You will use the clinometer and the measuring tape to estimate the height of the tree.  This is best done on a level surface.  Follow the directions on the Tree Height Measurement Field Guide.
*Note- This method of measuring a tree will give you a good idea of the approximate height of the tree.  
[image: http://www.lewiston.k12.me.us/~lhaines/FOV1-0003C686/FOV1-00041059/S0304F7D3.1/intro_clincartoon.gif][image: ]How tall are those trees?

Tree Circumference: How fat is that tree?  Or, more accurately, how far is it around the trunk of that tree.  First guess ______ then use the field guide and the measuring tape to test your guess.
 Tree Moisture Investigation
The types of trees that grow in certain areas help us to know what type of soil is present, how much water is in the atmosphere and geosphere, and what type of ecosystem is present. 
Tree Moisture Test: 
Follow these directions to learn how much water is present under the bark of this tree.
1. Remove cover of moisture meter and press power button.
2. Insert the pins into the tree you have chosen and record the percent moisture reading. [image: ]

Do this gently, about 4 feet above the ground surface.
3. Repeat with two different types of trees, 
then calculate the mean tree moisture of the trees. 
4. Please turn off the power button when finished.
Tree Moisture	1. ____________	2.______________		3._________________
Mean Tree Moisture	____________.  Write this number on your data sheet. 
	30 – 40% Moisture
	20 – 29% Moisture
	10 – 19% Moisture
	0 – 9% Moisture

	High moisture content
	Moderate moisture
	Low moisture content
	Not enough moisture










Surface Temperature Investigation
Field Guide[image: ]
[image: ]

Task
Measure surface temperature.
What You Need 							
❑ Surface Temperature Data Sheet ❑ Pencil or pen
❑ Hand-held Infrared Thermometer (IRT)
❑ Ruler or Meter Stick, (if snow cover is present)

In The Field
[bookmark: _GoBack]1.  Pick 3 measurement spots or locations that are in different types of habitats, for example, in a forest, a field, wetlands, under a rock, side of a hill, in the shade or sun… Make sure each spot is at least 5 meters apart.
2. Go to one of the three observation spots and stand so that you do not cast a shadow on the spot.
3. Hold the infrared thermometer (IRT) with your arm extended straight out and point the instrument straight down at the ground.
4. Hold the IRT as still as possible. Press and hold the yellow trigger button. [You must HOLD the yellow button for the instrument to register your spot’s surface temperature.]
5. Read and record the surface temperature from the digital display screen located on the top of the IRT. (Note: Surface Temperature is recorded in Celsius to the nearest tenth degree. The small yellow button on the back will switch between Celsius and Fahrenheit.)
6. If needed, measure and record the snow depth in millimeters at the Observation Spot.
7. Repeat steps 1-6 at each of the remaining two Observation Spots.
8. Record any information that explains the environmental conditions of the day or site in the Comments field

Record the temperature at each location on your data sheet.  List, name or describe the ground surface at each location.  You may write this on the back of your data sheet if there is not enough room in the box.
Question: 	1. Which surface is warmest and which is coolest?  						2. Can you explain the difference in temperature?
GLOBE® 2005 Surface Temperature Protocol - 12 Atmosphere
Check out the Google Earth picture of this area.    Count the number of blocks that have a majority of green space or pervious surface.  What is the percentage of pervious surface at Skycroft?  __________________












Tree Canopy Investigation:

                              [image: C:\Users\shillinb\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\8LKHAW7T\MP900430856[1].jpg]                                                                 [image: ]

Your job is to calculate the percentage of tree canopy in approximately 100 square feet.  Tree canopy is the upper layer or crown of the surrounding trees, including leaves and branches.  The canopy often “covers” the ground, shading it from the rays of the sun. To calculate the percentage of canopy follow these steps:      		
1. Stand next to the geocache ns choose a direction to face.  Look straight up through your densiometer and record a + if you see tree canopy at the crosshairs or center of the tube.  Walk 8 steps and do the same.  Walk 8 more steps and look up again.  
2. Return to the geocache.  Face the opposite direction and repeat the directions from number 1.  You should have a total of 6 measurements.
3. Add the plusses (+) so you might have 4 + and 2 – for a total of 4/6 or 2/3 = 67%
a. Example: Measurement #1 = +, #2 = +, #3 = -, #4 = +, # 5 = -, #6 = +  Add the measurements and write the number of plusses (+) over the total number of observations; 4/6 have canopy. So, your average is 67% of the ground shaded by tree canopy. This is a scientific observation.




Evidence of Animals
One way to determine if an ecosystem is healthy is to research what lives there.    Try these 3 methods of identifying how many and maybe what types of animals live in this ecosystem.
Try these methods [image: ]
[image: \\CESC-Data1\homedirs$\shillinb\Documents\My Pictures\Turtle laying eggs\Turtle laying eggs 006.jpg]

of monitoring:
1. Listening
2. Looking around, 
up and down.
3. Observing for
signs of life.

Step 1 - Listening: For 1 minute you must be completely silent and listen for how many DIFFERENT sounds you hear.  Don’t count anything that is not living, such as cars or planes.
How many different sounds did you hear? [image: ]

_____________________


Step 2 – Looking:  For 1 minute your job is to look forward to see what is in front of you.  You may slowly turn if you choose.  Next, look up for 1 minute to see what lives above you, possibly in a tree.  Finally, look down for 1 minute, to see if anything is moving on the ground below you. Count how many animals, or organisms, you see.


Step 3 – Observing signs of wildlife.  Now, your job is to walk around looking for signs of wildlife in the vicinity of your location.  What are some possible signs?
a. Footprints or tracks – look in the soil, mud, snow or sand for animal tracks
b. Scat – a nice name for animal droppings. Do you see any, are they all the same or are there different types of scat?[image: ]

c. Homes – Do you see any holes in the ground or in trees, piles of sticks, possible nests, or other signs of homes?
d. Other animal markings – Sometimes animals scratch 
trees with their claws or antlers, make a depression in 
leaves from sleeping, or chew leaves.



[image: http://www.christart.com/IMAGES-art9ab/clipart/1237/good-soil.png]SOIL QUALITY INVESTIGATION:

Soil is an essential resource that is often taken for granted. But how can you tell if it you can grow food in it?
Do you think you could grow food (corn) in the soil here? Yes or no?  _________________

Here are a few tests to assess if your guess is correct.

Soil Consistence – Hold a chunk of dirt between your thumb and index finger. Use the following scale to rate the firmness of the soil. This impacts plant growth and thus food growth.
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	· Loose – soil falls apart before you handle it
	· Friable – chunk breaks with small amount of pressure
	· Firm – chunk breaks with large amount of pressure
	· Extremely Firm – can’t break chunk with your fingers

	Easier for water to move                                                                         More difficult for water to move

	Great
	Good
	OK
	Poor quality




Soil Color – Compare the soil color to the chart and record which color it is most close to. 
	
	
	
	

	· Black – lots of organic (living) material and more water 
	· Brown – some organic material and some water

	· Reddish – contains minerals like iron

	· Gray – light color means dryer soil


	More water                                                                                                                                            Less water

	Great for crops
	Good quality
	Poor quality
	Very poor quality




Did you know that there are many organisms that live all their lives underground?[image: ]
Let’s try to find out what lives in the soil.

[image: ]
[image: ]


This is a five step process. (wow)
1. Pick a location where you think you might find a living organism in the soil.
2. Using the shovel, dig no more than 6 inches into the soil.  Scoop up a few shovels full of soil, if the soil is not too hard.
3. Now sift through the soil with your fingers or a stick to find out if anything big enough for you to see is living in the soil.
· Use the magnifier if you see something really small that you think may be alive.
· Hold it with the shovel or put it in a jar if you do not want to touch it and to help you observe it better.  
4. Use the picture chart to help you identify what you found.  Can you see a picture that looks the same?  Remember, there are many types of insects and other organisms that live underground so it may not be on the chart.
5. Please return the organisms and the soil.                    [image: ]
Don’t forget to write down how many living organisms you found and if you are able to identify them please write the name of the organisms. _____, _____, _____

[image: http://www.clipartmojo.com/plugins/Clipart/ClipartStock1/mountain%20stream.png]WATER QUALITY INVESTIGATION
How Transparent or Clear is the water?                        Guess first, than test your guess.
Investigating Earth’s surface waters is important because all living things rely on water to survive.
	HEALTH CONCERN
	OUR DATA

	STANDARDS
	OUR ASSESSMENT


	TURBIDITY: The measure of how clear the water is.
[image: ]
	How clear is the water in this



Pond:
	The more turbid (cloudy or hazy) the water is the lower the water quality.
	GOOD

NEEDS HELP

UNSURE



Turbidity Test:
1. Fill the jar with water. 
2. Look through the water to the black and white picture of the secchi disk taped to the bottom of the jar.
3. Record how well you can see the secchi disk (transparency) based on the chart below.
Turbidity refers to cloudiness or haziness of a liquid due to particles or sediment that block how far light can travel through the water. Water that is less turbid is in better condition. That means less particles in the water and more light can travel through so plants can grow.
	[image: http://upload.wikimedia.org/wikipedia/commons/thumb/0/0b/Secchi_disk_pattern.svg/220px-Secchi_disk_pattern.svg.png]
	[image: http://upload.wikimedia.org/wikipedia/commons/thumb/0/0b/Secchi_disk_pattern.svg/220px-Secchi_disk_pattern.svg.png]
	[image: http://upload.wikimedia.org/wikipedia/commons/thumb/0/0b/Secchi_disk_pattern.svg/220px-Secchi_disk_pattern.svg.png]

	· Very Transparent – can see the entire disk clearly
	· Somewhat Transparent – can see the disk but not perfectly clearly due to cloudy water
	· Not Transparent – the disk is difficult to see clearly due to very cloudy water

	Good Quality                                                                                                                                 Lower Quality



Does this area have a diverse amount of plant and animal species?    _________

Gently throw the 1 foot square onto the ground in front of you.
With your team, count the number of different plants in your square.  __________
Now count the number of different animals in your square.  _________
Add these two numbers together:  _____________

Try this again in two other areas.   
Total amount of different plants and animals in area 2:______________
Total amount of different plants and animals in area 3: _______________

Find the average:  ______________________   (This is the number you will record on your data sheet.)

[image: Image result for image of diversity of plants and animals in a square]
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